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Methods
General Methods
All the starting materials were obtained from Adamas, Sangon Biotech or Bachem. Commercially available reagents were used without further purification, unless noted otherwise. All chemicals were reagent grade or better. 2-cyano-6-aminobenzothiazole (CBT) was purchased from Shanghai Chemical Pharm-Intermediate Tech. Co..
15 N-labeled cysteine was bought from Creative Peptides (USA). All solvents used in this study were of HPLC grade. Purified water (conductivity of 18.2 MΩ.cm) was obtained from Milli-Q ® Reference System (Millipore Corp., USA). HPLC analyses were performed on a Shimadzu UFLC system equipped with two LC-20AP pumps and an SPD-20A
UV-vis detector using a Shimadzu PRC-ODS column, or on an Agilent 1200 HPLC system equipped with a G1322A pump and an in-line diode array UV detector using an Agilent Zorbax 300SB-C18 RP column, with CH3CN (0.1% of trifluoroacetic acid (TFA)) and ultrapure water (0.1% of TFA) as the eluent. 1 H NMR and 13 C NMR spectra were obtained on a Bruker AV-300 MHz spectrometer.
Experimental settings for nano-ESI
All tandem MS experiments were carried out on a LTQ-Velos Pro (Thermo Fisher Scientific, CA, USA) mass spectrometer and high-resolution MS experiments were performed on a Exactive Plus (Thermo Fisher Scientific, CA, USA) mass spectrometer. MS operation conditions are as follows (if not otherwise specified): nano-spray voltage 1.2 kV, max. ion injection time 30 milliseconds, and 3 micro-scans for each individual scan. Isolation width was set as 1.0. MS inlet temperature of 275 °C.
In typical experiments, the size of spray emitter was kept ~10 µm. The emitters were pulled from borosilicate glass capillaries (1.2 mm o.d., 0.9 mm i.d.) by using a P-2000 laser-based micropipette puller (Sutter Instruments, Novato, CA, USA).
Induced nano-electrospray ionization.
Induced nano-electrospray ionization (InESI) was initiated by a home-made power supply system, similar with previous reports. For iESI, the starting induced voltage was typically 4 kVp-p, 1 kHz, duty cycle 50%, pulse voltage input. This pulsed high voltage was originally generated from a 25
MHz function waveform generator (DG1022U, RIGOL, Beijing, China) and was then amplified by a household stereo power amplifier. As a result, the generated 100 Vp-p pulsed voltage was followed by a coil to further amplify the amplitude up to a final value of 0-20 kVp-p. The high voltage was S4 monitored with a digital oscilloscope (DS1052E, RIGOL, Beijing, China) after attenuating (1: 1000)
with an attenuation rod. Other operation parameters were kept the same with nanoESI.
Recovery test
The fitted calibration curves between corresponding HPLC peak area and the concentration of peptide 2 or product 3 were shown in Figure S15A and Figure S15B , respectively. Compound 1-conjugated resin was then applied to fish peptide 2 at 10 nmol or 1 nmol. After an overnight reaction at room temperature, the remaining peptide 2 in the solution and the product 3 conjugated to the resin were collected for HPLC analysis. Their concentrations were determined with their corresponding calibration curves. The recovery rates were calculated according to the equation below. Thereafter, the supernatant was collected and the peptide concentration was measured by the bicinchonininc acid (BCA) protein assay reagent from Pierce (Pierce, Rockford, IL, USA). The supernatant was collected and vacuum-dried using a SpeedVac system (RVC 2−18, Marin Christ,
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Osterod, Germany) as a neuropeptide sample and was stored at −80 °C for further analysis.
MALDI-TOF MS analyses
All MALDI-TOF MS analyses were performed on a Bruker Daltonics UltrafleXtreme MALDI TOF/TOF mass spectrometer. All mass spectra reported were obtained in the reflex positive ion mode with delayed ion extraction. Spectral data were obtained in the reflector mode with an extraction voltage of 20 kV. The laser power was adjusted to a value slightly above the detection threshold, and each mass spectrum was obtained from 100 sum scans across the sample surface. Sample aliquots (0.5 μL) and a-cyano-4-hydroxycinnamic acid (CHCA) matrix (0.5 μL) were spotted on the MALDI plate sequentially and dried at room temperature prior to MALDI-TOF MS analysis.
Peptide identification
Each acquired mass spectrum (m/z range 800 -3,000) was processed using the software 
Bioinformatics analysis
Each peptide pI was calculated by on line pI/Mw tool (http://web.expasy.org/compute_pi/) for further research. In order to categorize the identified peptides, pathway and gene ontology (GO)
analysis were carried out so as to uncover the potential roles that the peptide protein precursors penicillin-streptomycin-amphotericin (Invitrogen, USA). All cells were incubated at 37 °C and 5%
CO2. The following peptides were synthesized by ChinaPeptides Co., Ltd (Shanghai, China). 
Cell growth
Cell growth was analyzed using 2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2, 4-disulfophenyl)-2H-tetrazolium, monosodium salt, and the cell counting kit-8 (CCK-8, Sigma).
HEC-1-B cells and AA-CELL-24 cells were seeded in 96-well plates and incubated with above eight peptides. After culturing for another 48 h, cell growth was analyzed by CCK-8 and the optical density was detected at 450 nm. The growth ratio was normalized to the cells without treatment.
Cell cycle analysis
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HEC-1-B and AA-CELL-24 cells were plated in 6-well plates for 24 h, and the medium was replaced with fresh culture medium containing 80 μM peptide. After incubation for 24 h, the cells were harvested by trypsinization and then fixed with 70% ethanol at 4 °C . Intracellular DNA of the cells was stained with 50 ng/mL propidium iodide in the dark for 30 min at room temperature, and the percentages of sub-G1 cells were determined by flow cytometry (BD LSRII analyzer, BD Biosciences).
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Syntheses and characterizations of compound 1 and peptide 2
Scheme S1. Synthetic route for compound 1.
Synthesis of compound 4-((2-cyanobenzo[d]thiazol-6-yl)amino)-4-oxobutanoic acid (1):
The 2-cyano-6-aminobenzothiazole (CBT, 35 mg, 0. 
Figure S3.
13 CNMR spectrum of compound 1.
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Scheme S2. Synthetic route for peptide 2.
Synthesis of peptide Cys(Set)-Glu-Tyr(H2PO3)-Phe-Phe-Gly (C(SEt)EYpFFG, 2):
Peptide Cys(Set)-Glu-Tyr(H2PO3)-Phe-Phe-Gly with protecting groups was synthesized with solid phase peptide synthesis (SPPS). The tBu protecting groups were then removed with dichloromethane (DCM, 0.5 mL) and triisopropylsilane (TIPS, 40 μL) in TFA ( 9.5 mL) for 3 h. Peptide 2 was obtained after HPLC purification using water-acetonitrile added with 0.1% TFA as the eluent (from 7:3 to 1:9). HPLC trace: one peak ( Figure S4 ). UV-vis spectrum ( Figure S5 Matrix metallopeptidase-2 (in bold) is the only enzyme that was pretided to cleave both Ser1178-Cys1179 and Lys1121-Gly1122 sites of protein PCSK5_HUAMN to yield peptide CKTCNGSATLCTSCPK.
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